Since the early debate on the European Economic and Monetary Union (EMU), adjustment to asymmetric shocks in the absence of a fl exible nominal exchange rate has been perceived as a major challenge to participating countries. In particular, it has been stressed that the euro area scores less well than other monetary unions, notably the US, in terms of wage and price fl exibility. In light of the optimal currency area theory, 1 this has implications for the desirability of monetary unifi cation, since in the presence of asymmetric shocks, the slow adjustment of wages and prices would not permit the adjustment in competitive-Economic Adjustment ment, generally hamper the adjustment to idiosyncratic shocks at impact and increase the inertia of price competitiveness. In light of reduced price and EPL regulations in past decades across euro area countries, the result is consistent with the reduced persistence of infl ation differentials and has implications for the design of adjustmentfriendly product and labour market reforms.
Analytical approach
The impact of product and labour market structural characteristics on the working of the competitiveness channel is empirically examined by estimating alternative reduced-form equations for the real exchange rate.
First, we relate the real exchange rate to the cyclical condition of the country concerned compared with those of the rest of the euro area. The REER of a given country computed relative to the rest of the area is expected to depreciate (appreciate) whenever the output of the country concerned is below (above) that of the rest of the area. Such movements in the real exchange rate in turn affect competitiveness in such a way as to bring back the cyclical conditions in single countries in line with those prevailing in the euro area as a whole.
The estimated equation is as follows:
∆logREER it = α + α i + β∆logREER i,t-1 + γlogREER i,t-1 (1)
+ η(GAP i,t-1 -GAP EA-i,t-1 ) + u it
where subscripts i and t indicate countries and time periods respectively, while η denotes a particular regulatory variable. GAP denotes the output gap, α i are country fi xed effects and u it are the error terms. The subscript EA-i denotes variables referring to an aggregate composed by all euro area countries except country i.
The coeffi cient of the relative output gap captures the reaction of the REER to country-specifi c cyclical imbalances. The inclusion of the lagged change in the REER in Equation 1 allows us to take into account an inertia factor in the dynamics of competitiveness. The inclusion of the lagged level of the REER captures a mean reversion effect, i.e. a tendency for the REER level to be stable over time.
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As an alternative price competitiveness variable, relative infl ation π (π = logREER -logNEER) is used instead of the 6 The inclusion of per capita GDP to capture "equilibrium appreciation" in line with the Balassa-Samuelson argument turns out to be largely insignifi cant.
lations affect the reaction of relative prices to cyclical divergences.
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Our analysis focuses on the pre-crisis period to exclude from the sample exceptional and temporary variations in relevant macroeconomic variables. We estimate the response of real effective exchange rates (REER) and infl ation differences to relative output gaps across euro area countries along the lines of Honohan and Lane 4 and Arpaia and Pichelmann. 5 We fi nd that the REER behaves in such a way as to dampen country-specifi c shocks measured as differences between the domestic and the euro area average output gap. The estimates also suggest that after monetary unifi cation, REER dynamics have become less reactive to cyclical divergences but also less persistent. Using a measure of price competitiveness which abstracts from changes in nominal parities (i.e. the difference between domestic infl ation and that of euro area partners), it is confi rmed that infl ation differentials have become less persistent after monetary union, but their reaction to cyclical divergences has somehow increased. This evidence suggests that while a reduced reaction of the REER to country-specifi c shocks could be explained by the loss of intra-euro area nominal exchange rate adjustment, the reduced persistence of the REER could be related to the fact that infl ation differentials among euro area countries appear to have become less persistent after monetary union.
We then assess whether indicators of product and labour market regulations matter for the reaction of relative prices to macroeconomic shocks. For this purpose, we check whether product and labour market regulations support a competitiveness adjustment in the face of country-specific demand shocks by interacting structural indicators with output gap differentials vis-à-vis the rest of the euro area and with a price competitiveness inertia term. These interactions allow us to gauge whether regulatory variables hamper or strengthen the response of price competitiveness to asymmetric demand shocks.
It appears that regulations, notably those affecting the nominal fl exibility of prices and wages and that of employ-3 The term "regulation" in this paper is used interchangeably with "product and labour market institutions". Strictly speaking, regulations refer to binding rules set by the government, such as price control, employment protection legislation and minimum wages. In this paper, the term also encompasses other institutions, such as the wage-setting mechanisms and institutions (often shaped by the social partners) and the unemployment benefi t systems. 4 P. H o n o h a n , P. L a n e : Infl ation Divergence, in: Economic Policy, Vol. 18, No. 37, 2003, pp. 357-394. 5 A. A r p a i a , L. P i c h e l m a n n : Nominal and real wage fl exibility in EMU, European Economy Economic Papers, No. 281, Brussels 2007.
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A wide range of indicators of regulations in product and labour markets, mainly developed for OECD countries, were tested. 8 All regulatory variables increase with the strictness of regulations. Most of the regulatory variables vary both across countries and over time. All regulatory variables are standardised in such a way as to have zero mean and unit standard deviation. This standardisation facilitates the interpretation of results.
In estimating the empirical specifi cations illustrated above, a series of econometric diffi culties are encountered. First, residuals might not be well-behaved due to heteroscedasticity and correlation within panels. Second, depending on the dynamic specifi cation of the model, residuals might be autocorrelated. Third, the inclusion of the lagged dependent variable in a panel regression may lead to inconsistent estimates. Fourth, a more general inconsistency problem could arise from the endogeneity of some regressors. In particular, although the relative output gap variable is lagged, an endogeneity issue might still arise if the variable is highly persistent. Moreover, the (insuffi cient) reaction of competitiveness to shocks may also encourage policy makers to amend or reform the regulations/institutions, which might also raise an endogeneity issue.
Taking account of the above issues, Equations 1 and 2 are estimated using three different methods: fi xed effects OLS with robust standard errors, fi xed effects GLS with heteroscedastic panels and an AR(1) error autocorrelation structure, and GMM to avoid the inconsistency of GLS estimates in a dynamic panel and to correct for possible endogeneity of the regressors. Results appear relatively robust with respect to the estimation method adopted. In particular, the similarity of REER. The purpose is to examine the responsiveness of relative prices abstracting from changes in nominal exchange rates. For this competitiveness variable, the change in the intra-area nominal effective exchange rate (NEER, which is obviously zero from 1999 onwards) is to be included among the explanatory variables to control for relative price movements linked to shifts in the exchange rate regime, central bank interventions or speculative capital movements affecting the exchange rate. Hence, the specifi cation reads as follows:
Competitiveness adjustment and monetary union
The basic specifi cation in Equation 2 is augmented in such a way to gauge the role of product and labour markets in driving the responsiveness of relative prices. Interaction terms between indicators of labour and product market regulations and both the relative output gap and the persistence variables were added. To avoid the loss of estimate precision due to high multicollinearity among regulation variables, each type of regulatory variable is introduced one at a time, and their interactions with the relative output gap and the relative infl ation persistence are estimated separately.
Data and empirical implementation
Estimations are performed on a panel of euro area countries for the period from 1970 to 2006. 7 The countries considered are the 12 countries that joined the monetary union in 1999, excluding Luxembourg and including Greece. The source of macroeconomic variables is the DG ECFIN AMECO database.
The REER is calculated on the basis of the GDP defl ator. Since the aim of the analysis is to assess the functioning of the intra-euro area adjustment mechanism, the REER is computed with respect to the remaining euro area countries considered in the sample using "double" export weights that take into account export competition both in own and third markets. The NEER is computed with respect to the same set of partner countries and is measured in such a way that an increase means appreciation. The relative output gap variable is also constructed with respect to the remaining euro area countries included in the sample using GDP weights.
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and after EMU. The graph shows that although the response of the REER to shocks was stronger before EMU, there was also a bigger risk of overshooting -with the REER continuing an appreciation (depreciation) trend even after the occurrence of a positive (negative) shock -associated with the higher persistence of REER developments.
While the reduced response of REER developments to cyclical divergences after EMU could be seen as con-GLS and OLS estimates and the small estimated autoregression coeffi cient for residuals suggest the autoregressive behaviour of residuals is not a major issue.
The REER appears to be characterised by a significant inertia component over the whole sample, which becomes much lower and insignifi cant after EMU. The REER appears to converge to a stable level over time, as indicated by the negative and signifi cant coeffi cient of the lagged REER. Also, this element of convergence appears to have somehow weakened after EMU.
The real exchange rate appears to react positively and signifi cantly to differences between the domestic and rest-of-area output gap. Each additional percentage point of output gap induces an increase by about 0.7 per cent per year at impact in the REER. This is in line with expectations and indicates that changes in competitiveness provide an effective channel of adjustment in the euro area. However, it appears that the reaction of the REER to relative cyclical conditions is lower when using a sample that starts after 1998. Although these results should be interpreted with care due to the small sample period following the establishment of EMU, they suggest that the response at impact of the REER to cyclical divergences may have weakened after the elimination of possible fl uctuations in nominal parities. The REER also appears to have become less persistent after 1998. Figure 1 simulates the typical response of the REER to a series of country-specifi c shocks affecting the relative output gap, distinguishing between the periods before Table 1 Real effective exchange rate adjustment and cyclical divergence N o t e s : Dependent variable: ∆logREER, GDP defl ator, with respect to the rest of the euro area partners. Fixed effects OLS is estimated with standard errors robust with respect to heteroscedasticity and within-panel error correlation. GLS estimates allow country fi xed effects and assume residuals' fi rstorder autoregression. GMM estimates are obtained with the Arellano-Bond procedure; relative output gap is considered as predetermined and estimated using past values. Absolute value of z statistics in parentheses. * signifi cant at 10%, ** signifi cant at 5%, *** signifi cant at 1%. N o t e : The graph plots the level of the log REER obtained expressing the equations in columns (3) and (6) in Table 1 in level terms and assuming a zero constant term and the relative output gap to be equal to the values reported in the graph. 
than that of the REER, as expected, but still signifi cant. As for the role of EMU, it turns out that after 1998 the persistence term falls signifi cantly (thus contributing to the reduced persistency of REER developments), while the reaction to output gaps is somehow strengthened. It should, however, be borne in mind that the results obtained for the EMU period are based on a fairly limited number of observations. All in all, the evidence suggests that price competitiveness reacts signifi cantly to cyclical divergences. Although the loss of nominal exchange rate fl exibility could have entailed a less effective response to country-specifi c shocks, the reduced inertia element after EMU suggests that the adjustment mechanism has become more apt to deal with a turbulent environment that requires a prompt response of relative prices to short-lived shocks.
The role of product and labour market regulations for the adjustment mechanism Table 3 lists the regulation variables considered for interacting the shock and persistence terms and their average values across the sample countries before and after EMU. It appears that, with the exception of unemployment benefi ts and the corporatism indicator, all other regulation indicators tend to have lower values after 1998, especially product market regulation indicators. sistent with the loss of the nominal exchange rate as a shock absorber, the fall in the inertia of REER changes after EMU is less obvious. Digging deeper into the determinants of relative price dynamics, abstracting from fl uctuations in nominal exchange rates, could help interpret this result. Table 2 reports estimates from Equation 2, using infl ation differences as the dependent variable. Results suggest that relative price dynamics are characterised by an inertia component that is signifi cant and stronger than that of the REER, that mean reversion is weaker compared with that of the REER and that the changes in relative prices are negatively related to changes in nominal exchange rates. Given that an increase in the NEER is interpreted as an effective nominal appreciation of the currency, the result points to standard infl ationary effects of currency depreciations. Possibly in light of the presence of wage indexation schemes, these appear signifi cant, in spite of the fact that infl ation differences are computed on the basis of GDP defl ators (hence, higher prices of imported fi nal goods following nominal exchange rate depreciation are not expected to be refl ected in this infl ation measure). 9 Regarding the impact response of relative prices to cyclical divergences, it appears to be smaller Table 2 Price competitiveness adjustment and cyclical divergence N o t e : Dependent variable: ∆π = ∆logREER -∆logNEER, where REER is computed on the basis of the GDP defl ator, and both REER and NEER are given with respect to the rest of the euro area partners. Fixed effect OLS is estimated with standard errors robust with respect to heteroscedasticity and within-panel error correlation. GLS estimates allow country fi xed effects and assume residuals' fi rst-order autoregression. GMM estimates are obtained with the Arellano-Bond procedure; relative output gap is considered as predetermined and estimated using past values. Absolute value of z statistics in parentheses. * signifi cant at 10%, ** signifi cant at 5%, *** signifi cant at 1%.
-2006
1999 -2006 Economic Adjustment ting the sample in such a way to include only the period following the monetary union and only observations where demand shocks are negative (so that the REER should be falling to fulfi l its re-equilibrating role). This second check is relevant to gauge the effect of regulations that are a priori likely to have an asymmetric impact on adjustment depending on whether wages or prices are supposed to rise or fall. The coeffi cients displayed in the table represent the change in the reaction of infl ation differentials to cyclical divergences or to their own lagged value. Recalling that the regulatory variables are standardised so as to have zero mean and a standard deviation of one, these coeffi cients measure the change in the reaction of infl ation differentials associated with a one standard deviation change in each regulatory variable.
Regarding product market regulations, both the overall product market regulation indicator and the price controls variable turn out to signifi cantly raise the persistence of competitiveness in periods of negative cyclical divergences. The result is in line with expectations. The overall product market regulation indicator considers a series of regulations and distortions to competition in public utilities, transport and postal services. It has been shown empirically that fi rms tend to reset their prices more frequently in markets more open to competition.
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The price controls indicator instead provides a measure of regulations directly aimed at controlling prices and applies to the whole economy. In such a case, the link between regulation and nominal rigidity is a direct one. The evidence shows that, in addition to increasing competitiveness inertia in periods of negative cyclical differentials, higher price controls appear to be signifi cantly associated with a less effi cient adjustment to cyclical divergences.
Note that the impact on competitiveness inertia changes signs and becomes signifi cant when the sample is restricted to the post-EMU years. A possible explanation may have to do with the fact that the impact of these regulations is non-linear, since after 1998 regulations were on average much less stringent (see Table 3 ). A similar result is found for other regulations (employment protection, minimum wages) that are shown to raise competitiveness inertia over the whole period but to reduce it starting from 1999. Also in these cases, the explanation These downward trends make regulations a strong candidate for explaining the reduction in competitiveness inertia after EMU. Table 4 reports the results obtained by estimating the determinants of price competitiveness changes (infl ation differentials) and interacting regulation variables with relative output gaps and, subsequently, with persistence terms. The estimation method is the GMM (column 3 in Table 2 reports the results of competitiveness determinants with no interactions). Only the value of interaction terms is reported in Table 4 . Results are reported split- 
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that are in a better position to avoid wage cuts. 12 This is in line with recent evidence for OECD countries suggesting that EPL leads to higher nominal wage rigidity.
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The unemployment benefi t variable has a different effect before and after monetary unifi cation. While in earlier years the impact is largely insignifi cant, generous unemployment benefi ts after EMU are found to both reduce the responsiveness of relative infl ation to cyclical divergences and raise its persistence. The fi nding could be explained by the fact that unemployment benefi ts rose over time on average (see Table 3 could lie in the fact that these regulations were stringent, especially in the years preceding the monetary union.
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Turning to the impact of labour market regulations, strict employment protection legislation (EPL) appears to both signifi cantly reduce the responsiveness of relative infl ation to cyclical divergence and raise its persistence. The estimated impact of EPL on competitiveness adjustment seems to be in line with expectations. EPL could generate labour hoarding during downturns, thus leading to pro-cyclical productivity reductions and hampering the required downward adjustment of unit labour costs. Moreover, in a bargaining setting, stricter EPL raises the bargaining power of workers and unions ("the insiders")
11 It is important to stress that the small size of the sample after 1999 calls for caution when interpreting the results estimated after the creation of the EMU. Table 4 Competitiveness adjustment, cyclical divergence, product and labour market regulation N o t e : The table reports the value of the coeffi cient of the interaction of product and labour market institution indicators with the relative output gap and the persistence variable using the same specifi cation as in column (3) in Table 2 (GMM estimation). The "low corporatism" dummy variable takes a value of one when bargaining is decentralised and uncoordinated and zero otherwise. Absolute value of z statistics in parentheses. * signifi cant at 10%, ** signifi cant at 5%, *** signifi cant at 1%.
Institution Interaction term Sample
All years Economic Adjustment nants of infl ation differentials (that abstract from changes in nominal exchange rates) as an alternative measure of price competitiveness, it turns out that this measure becomes slightly more reactive to shocks after monetary union and clearly less persistent. All in all, the evidence suggests that although the loss of nominal exchange rate fl exibility could have entailed a less effective response to country-specifi c shocks, the reduced inertia element since EMU suggests that the adjustment mechanism has become less subject to overshooting and better able to deal with a turbulent environment where a key desirable feature is prompt responses of relative prices to shortlived shocks possibly hitting in opposite directions.
Changes in product and labour market regulations are a natural candidate for explaining the changing behaviour of price dynamics in response to shocks and their inertia. Our analysis reveals that tight product market regulation, strict employment protection, a high minimum wage as compared with the average wage and generous unemployment benefi ts appear -to a different extent and possibly only under certain conditions or in certain periods -to reduce the responsiveness of relative infl ation to cyclical divergences, to raise its persistence or to do both. As for the degree of wage bargaining centralisation and coordination (corporatism), there is some confi rmation in the data that an intermediate degree of corporatism (e.g. wage bargaining taking place mostly at sectoral level) is associated with a stronger degree of relative infl ation inertia, while the opposite is found for high and low corporatist settings. This fi nding corroborates previous fi ndings indicating that unions' infl ationary impact on wages is stronger for intermediate degrees of centralisation.
The evidence on the impact of regulations on the efficiency of the adjustment mechanism is subject to a number of limitations related to the imperfect measurement of regulatory policies and institutions by means of synthetic indicators, limited sample size and possible problems with the empirical implementation (specifi cation errors, the standard weak instruments issue with the use of GMM estimators). Nonetheless, the results exhibit a certain robustness across specifi cations and estimation methods and deliver messages of possible relevance. The above evidence on the role of regulations seems consistent with the observed falling inertia of price competitiveness dynamics since the establishment of the monetary union, thereby suggesting that the reduced stringency of product and labour market regulations over the past decades could have played a role. Moreover, the fi ndings are broadly supportive of the recommendations on product and labour markets issued by the EU and other international organisations with a view to enhancing the adjustment capacity of euro area countries.
appears in line with what would a priori be expected. Generous unemployment benefi ts may hinder the downward adjustment of wages during phases of weak labour demand by increasing the reservation wages and thereby the bargaining power of workers, thus also hampering the adjustment of relative infl ation.
The result concerning high minimum wages, which reduce the reaction to cyclical divergences and increase the persistence of infl ation differentials, also squares with expectations. Minimum wages do indeed appear to hamper the adjustment of relative infl ation, particularly when relative infl ation has to adjust downwards (negative relative output gap). The fact that minimum wages are found to raise competitiveness inertia could be linked to the presence of indexation clauses which provide that minimum wage developments should, at least in part, follow the development of past infl ation.
Finally, Table 4 shows that wage bargaining centralisation and co-ordination (corporatism) affects the reaction of competitiveness to shocks and raises its inertia, possibly in a non-linear fashion. Highly centralised wage bargaining (high corporatism) signifi cantly reduces the persistence of infl ation differences. Decentralised wage bargaining (low corporatism) also has a signifi cant impact on their persistence in periods of negative cyclical differentials and enhances the reaction of infl ation to differences to cyclical divergences. Intermediate wage bargaining -which normally corresponds to bargaining at the industry level -is instead associated with a signifi cantly higher level of inertia of price competitiveness. This result seems consistent with the fi ndings by Calmfors and Driffi ll 14 that unions' infl ationary impact on wages would be stronger for intermediate degrees of centralisation because in this case unions tend not to take into account the broader implications of their wage demands.
Concluding remarks
This paper analyses the competitiveness adjustment mechanism in the euro area and its link with labour and product market regulations. Results show that competitiveness in EMU has moved towards easing countryspecifi c cyclical imbalances. Results also indicate that since the establishment of the monetary union, real exchange rate developments in euro area countries have become less reactive to country-specifi c cyclical imbalances, but also less persistent. Analysing the determi-
